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Brain Tumor Segmentation Using a Generative Model with an RBM Prior on Tumor Shape
In this paper, we present a fully automated generative method for brain tumor segmentation in multi-modal magnetic
resonance images. The method is based on the type of generative model often used for segmenting healthy brain tissues,
where tissues are modeled by Gaussian mixture models combined with a spatial atlas-based tissue prior. We extend this
basic model with a tumor prior, which uses convolutional restricted Boltzmann machines (cRBMs) to model the shape of
both tumor core and complete tumor, which includes edema and core. The cRBMs are trained on expert segmentations of
training images, without the use of the intensity information in the training images. Experiments on public benchmark data
of patients suffering from low- and high-grade gliomas show that the method performs well compared to current state-of-
the-art methods, while not being tied to any specific imaging protocol.
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